Coronary heart disease prevention in the primary care setting, where time is extremely limited, requires valid instruments that efficiently screen for unhealthy lifestyle habits. Identification of the individuals who would most benefit from dietary intervention is particularly important in this context. We used dietary intake data derived from a full-length food frequency questionnaire to simulate responses to our previously validated short dietary quality screener. We determined the prospective association of the resulting diet-quality index (DQI) with changes in anthropometric and cardiometabolic risk variables in 2181 men and women in a 10-year follow-up. Multiple linear regression analyses revealed that a higher DQI score at baseline related directly (P ¼ 0.002) to high-density lipoprotein cholesterol (HDL-C) and inversely (Po0.016) to waist circumference (WC), triacylglycerides (TG), the TG to HDL-C ratio and the total cholesterol to HDL-C ratio at follow-up. A low DQI score is predictive for an increase in WC and the development of an unfavourable cardiometabolic profile.
INTRODUCTION
Coronary heart disease (CHD) is the main cause of premature mortality worldwide. 1 There is resounding evidence for a pivotal impact of unhealthy diets on the development of CHD. 2 Dietary indexes based on nutritional guidelines or traditional dietary habits have been developed to estimate diet quality. Those that predict cardiometabolic risk and mortality 3, 4 are also more generally useful for the identification of individuals with unhealthy dietary habits. 5, 6 However, the administration of detailed and time-consuming dietary assessment methods is a burden in time-limited primary care settings and only a few short dietary assessment instruments are available that provide valid information on total diet quality. [7] [8] [9] Furthermore, the predictive validity (for example, how well the short screener predicts future health outcomes) was not addressed in these validation studies. 3, 4, [7] [8] [9] We recently established the construct and concurrent validity of a short diet-quality index (DQI) derived from the short dietary quality screener (sDQS). 8 The objective of the present study was to determine the predictive validity of the DQI in a simulation study using data from a long-term population study.
METHODS
Data were obtained from a population-based survey conducted in Girona (Spain) in 2000 and 2009. The baseline survey in 2000 examined a random sample of 3052 men and women aged 25-74 years (participation rate: 71.0%). In 2009, the 2715 noninstitutionalized participants still residing in the catchment area were invited for re-examination, and 2181 attended (80.3%).
Dietary intake data derived from a validated full-length food frequency questionnaire (FFQ) 10, 11 were employed to simulate responses that would have been obtained using the sDQS. The DQI derived from the simulated data was calculated, as described in the validation study. 8 The sDQS asked for the usual food intake of 18 food items grouped in 3 food categories over the past year. The first food category contains major food items such as bread, pasta and vegetables, the second category is devoted to meat and other food items from animal origin and the third category contains fish, legumes and nuts. Food frequency consumption was arranged in 3 frequency response categories.
Blood was withdrawn after 10-14 h of fasting. Serum-sample aliquots were stored at -80 1C. Glycaemia was measured in an aliquot of serum. Total cholesterol (TC) and triacylglycerides (TG) concentrations were determined enzymatically (Roche Diagnostics, Basel, Switzerland). Highdensity lipoprotein cholesterol (HDL-C) was measured after precipitation of apoprotein B-containing lipoproteins with phosphotungstic-Mg þ þ (Boehringher, Mannheim, Germany). Analyses were performed in a Cobas Mira Plus autoanalyzer (Roche Diagnostics). The External Quality Assessment-WHO Lipid Program (World Health Organization, Prague, Czech Republic) and Monitrol-Quality Control Program (Baxter Diagnostic, Dudingen, Switzerland) were used for quality control. Low-density lipoprotein cholesterol was calculated by the Friedewald equation, whenever TG values were o300 mg/dL.
A calibrated precision scale was used for weight measurement. Readings were rounded up to 200 g. Height was measured in the standing position and rounded up to the nearest 0.5 cm. Weight was divided by height squared (kg/m 2 ) to establish the body mass index (BMI). Measurement of waist circumference (WC) was performed midway between the lowest rib and the iliac crest in the horizontal positions. The measurement, taken in centimetres, was rounded to the nearest 0.5 cm.
Anthropometric measurements, laboratory tests and dietary assessment by the FFQ were performed at baseline and at follow-up.
Linear modelling procedures were used to estimate the general characteristics, according to the tertile distribution of the sDQS-derived DQI. Multiple linear regression analysis was performed to determine the association between scoring for the sDQS at baseline and the anthropometric and cardiometabolic risk variables calculated at follow-up.
The main findings were essentially similar for men and women. Therefore, we present stratified results adjusted for sex only when appropriate. Differences were considered significant if Po0.05. The SPSS for Windows version 15 (SPSS, Inc., Chicago, IL, USA) was used for all statistical analysis.
RESULTS
Men had higher DQI scores (Table 1) . Participants with higher scores on the DQI were older, had less education, were more likely to smoke and spent more time in leisure physical activities than their peers with a low DQI score (Table 1 ). An increment of 10 units in the DQI was associated with a decrease of 1.17 kg/m 2 in BMI and 3.25 cm in WC at follow-up ( Table 2 , Model 1). These associations were attenuated after adjusting for baseline levels of BMI and WC (Table 2, Model 2). Fully adjusted linear regression models revealed an inverse association of the DQI with follow-up serum TG levels and TC/HDL-C and TG/HDL-C ratios. The opposite was observed for HDL-C (Table 2, Model 2).
DISCUSSION
The pivotal role of healthy dietary habits in primary and secondary CHD prevention has been emphasized by international health organizations. 12 Cross-sectional data from previous validation studies have demonstrated the potential usefulness of short dietary screeners to identify individuals at cardiovascular risk. 7 However, prospective data on the predictive validity of DQIs derived from short screeners have not been published previously.
The present DQI validation study, using simulated sDQS data, indicates a reasonable capacity to predict cardiometabolic changes. Specifically, the simulated sDQS-derived DQI correctly predicted an increase in WC and the development of an unfavourable cardiometabolic risk profile over 10 years.
Epidemiological evidence associated increases of 1 mg/dl of HDL-C and 1 point in the TC to HDL-C ratio with a 3.5% reduction and 36.7% increase, respectively, in the risk of myocardial infarction at population scale. 13 In this study, a 10-point increment in the DQI was related to a 1.97 mg/dl HDL-C increase and a 0.15 decrease in the TC to HDL-C ratio. Therefore, the association between the DQI and these CHD risk predictors can be considered relevant.
A strength of this study is the population-based prospective design with relatively long follow-up. The simulation of responses can be considered a limitation of the present work. However, data from a previously conducted validation study in 102 men and women 8 revealed a good correlation (r ¼ 0.51) and low crossmisclassification (6.9%) between the DQI derived from the sDQS (actual response) and the DQI derived from a validated full-length FFQ. The sDQS was developed for the estimation of diet quality in a Spanish population. A further limitation is that we do not have the data needed to establish the degree of repeatability of the sDQS. The external validity of the sDQS should be addressed in future studies, but is achievable if minor adjustments are made to accommodate cultural differences in dietary habits.
In conclusion, our study provides evidence for the predictive validity of the sDQS-derived DQI. Together with the demonstrated construct and concurrent validity of the sDQS, the study results indicate the usefulness of this tool for the identification of individuals who would most benefit from dietary intervention. Furthermore, it can be efficiently implemented in time-limited settings such as primary care.
